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Splenic infarction caused by a large 
thoracic aortic thrombus 
Stefano F. Agol ini ,  MD,  Kamalesh T. Shah, MD,  James J. Goodreau ,  MD,  
Thomas  M. McLough l in ,  Jr., MD,  and Michael C. Sinclair, MD,  Allentown, Pa. 
We report on a patient with left upper quadrant pain as a result of  splenic infarction; the 
patient was ubsequently found to have a thoracoabdominal ortic thrombus extending 
through the celiac axis. The patient was successfully treated with an aortic thrombectomy 
guided by intraoperative transesophageal echocardiography. (l Vasc Surg 1997; 
26:1069-72.) 
Most systemic emboli originate from thrombus 
within the heart. In a few cases, however, atheroem- 
boli may derive from a thoracic aortic source. Excel- 
lent noninvasive methods to image the thoracic aorta 
are with infusion computed tomographic (CT) scan 1 
and transesophageal echocardiography (TEE). z-4 
This case report describes how TEE was invaluable in 
treating a patient who had a splenic infarction caused 
by a thoracic aortic thrombus. 
CASE REPORT 
The patient is a 60-year-old man who came to the 
emergency department with a 2-day history of worsening 
left upper quadrant abdominal pain associated with nausea 
and vomiting. He had never experienced these symptoms 
before. His medical history was remarkable for a blood clot 
that was removed from his left arm 13 years before. He had 
no other major illnesses or hospitalizations and was taking 
no medications. Over the past 9 months he had experi- 
enced a 30 kg weight loss. His vital signs included blood 
pressure of 162/73 mm Hg, pulse of 110 beats per 
minute, and a temperature of 98.2 ° F. Physical examina- 
tion of his chest and pulses was normal. Mild tenderness 
was noted in the left upper quadrant of his abdomen. His 
laboratory results included a leukocyte count of 14,500, 
hemoglobin level of 14 g/dl, and platelet count of 306 x 
103/dl. His electrocardiogram showed a sinus tachycardia. 
A CT scan showed an infarcted spleen as well as a large 
thrombus in the descending thoracic aorta that extended 
past the celiac axis (Fig. 1). An aortogram indicated that 
the thrombus tarted in the descending thoracic aorta, 
almost occluding the lumen, and extended past the celiac 
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axis, with sparing of the superior mesenteric artery and 
renal arteries (Fig. 2). A heparin infusion was begun. Ad- 
ditional diagnostic studies included a normal-appearing 
transthoracic echocardiogram, normal-appearing upper 
and lower gastrointestinal endoscopic examinations, and a 
normal-appearing chest radiograph. A hypercoagulable 
profile revealed an equivocal activated protein C resistance 
(heparin had been started), normal antithrombin III, pro- 
tein C, and protein S levels, and the absence of a lupus 
anticoagulant. 
The patient was taken to the operating room. A thora- 
coabdominal incision was made through the ninth inter- 
costal space, and the abdominal aorta was exposed via a 
retroperitoneal pproach. The celiac and superior mesen- 
teric arteries were isolated. An intraoperative transesopha- 
geal ultrasound study showed no evidence of dissection 
and revealed a thrombus just distal to the left subclavian 
artery in the descending thoracic aorta, with the thrombus 
nearly occluding the midthoracic aorta (Fig. 3). A clamp 
was placed on the proximal thoracic aorta, and TEE con- 
firmed that the clamp was proximal to the clot. The patient 
was then heparinized and placed on femorofemoral cardio- 
pulmonary bypass. The aorta was clamped istal to the left 
subclavian artery and in between the celiac and superior 
mesenteric arteries. A longitudinal arteriotomy was made 
in the thoracic aorta. The thrombus was extracted with 
difficulty because it was densely adherent to the aorta. The 
aorta was then flushed and closed with running polypro- 
pylene sutures. A repeat ransesophageal ultrasound scan 
showed a small amount of residual thrombus in the proxi- 
mal aorta (Fig. 4). The procedure was repeated, after 
which the ultrasound showed the aorta to be free of clot. A 
splenectomy was performed. 
The patient had a routine postoperative course and was 
started on heparin and then warfarin. The pathologic find- 
ings of the debris were reported as organized thrombus. 
He was discharged from the hospital in good condition 7 
days after the operation. 
D ISCUSSION 
Most splenic infarctions are a result o f  embolic 
sources, with the heart and the aorta being the pri- 
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Fig. 1. CT scan shows infarcted spleen and large throm- 
bus in the descending aorta. 
mary locationsfi Other causes of splenic infarction, 
especially in younger patients, are sickle cell anemia, 
leukemia, sarcoidosis, and pancreatitis. Most patients 
have left upper quadrant pain, and a diagnosis can be 
made by CT scan or a liver-spleen scan. 6 Treatment is
usually nonoperative with observation. 6 Splenec- 
tomy should be performed for persistent symptoms 
or if a splenic abscess or hemorrhage occurs. We 
performed a Medline literature search of  the English 
language literature cross-referencing "aorta, thorac- 
ic," "mesenteric vascular occlusion," "embolism," 
and "spleen" from 1981 to the present. We could 
find only two reports in the literature in which 
splenic infarction was caused by a thoracic intraaortic 
thrombus.7, s 
The thoracic aorta was thought of as an unusual 
source of peripheral emboli in the past, but with 
recent diagnostic tools, especially TEE, the thoracic 
aorta is now being increasingly examined as a poten- 
tial source of emboli. The Etiologic mechanism of 
thoracic thrombus varies from atherosclerosis, poly- 
cythemia, trauma, instrumentation, malignancy, and 
antithrombin III deficiency. 2,3,9-12 Some authors hy- 
pothesize that an atherosclerotic plaque may serve as 
an origin for thrombus formation. 2 In our case, the 
origin of the patient's thrombus was uncertain. The 
patient had no history of trauma, no major systemic 
illness, and had no evidence of atherosclerotic dis- 
ease. When his thoracic aorta was opened, the vessel 
was soft with a normal-appearing intima. His history 
of upper extremity embolus 13 years ago suggests 
that he may have a hypercoagulable state despite his 
negative profile. Also, the significant recent weight 
loss is worrisome, but we were unable to identify any 
malignancy by CT scan and endoscopy. 
Fig. 2. Aortogram shows thrombus almost occluding the 
lumen in the descending thoracic aorta and extending past 
celiac axis with sparing of the superior mesenteric artery 
and renal arteries. 
TEE has become the ideal diagnostic tool to 
study the thoracic aorta. It is reported to be as good 
as, if not better than, angiography. 4 TEE has a num- 
ber of advantages over angiography, including that it 
can be performed at the bedside or in the operating 
room; it can be performed in pregnant patients and 
can be repeated as many times as needed with mini- 
mal side effects. 4 In this case, TEE was invaluable not 
only in assisting with the correct placement of the 
proximal aortic clamp but also in demonstrating re- 
sidual thrombus after the first thrombectomy and 
confirming the eventual complete removal of the 
clot. 
The treatment of aortic thrombus is not well" 
defined, and the natural history of aortic thrombus is 
unknown. We found no randomized, prospective 
studies in the literature. 4 There have been reports of 
treating these patients with heparin and warfarin 
alone, 2,3 although in a few of these case reports the 
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Fig. 3. Intraoperafive transesophageal ultrasound reveals thrombus nearly occluding the 
midthoracic aorta. 
Fig. 4. Repeat ransesophageal ultrasound reveals a small amount of residual thrombus in 
proximal aorta. 
patients continued to have embolism and required 
operative thrombectomy. 2,x2 There has been one 
case report of a successful thrombolysis of an aortic 
thrombus using tissue-type plasminogen activator.13 
However, most case reports of thoracic aortic throm- 
bus described successful treatment using operative 
thrombectomy, 2'3'x3 and most patients did well. In 
our case, we thought he thrombus was too large to 
be treated by anticoagulation medication alone. We 
did not attempt lysis for fear of further distal embo- 
lizafion. Because of the patient's history ofemboliza- 
fion, we will keep him on long-term anticoagulation 
therapy. 
CONCLUSION 
A large thoracic aortic thrombus was successfully 
treated with aortic thrombectomy. Intraoperative 
TEE was invaluable in determining the extent of the 
thrombus and in confirming the complete xcision. 
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